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C.lL IURBRATYEV,

THESES TO THE REPORT
"ON S50az PRELI . NARY XESULTS OF SEISHOGLACIOLOGICAL
INVOSTISATIONS ON THE ANTARCTIC CONTINLNT.

From 1956 till 1958 the ceismic srodp of the Sescond Complex
intarctic Expsdition composed of four men carried out seismic
investigations on the 4nt rctic Continent wiih the 1. 01 deter=
mining the thickness of thc glacicr and studying physical and
mechanical properties of ice.

- Two seismic stations were used with the frequency response
havinm the maximum in the frequency range from 20 c.p.s. to
150 c.pes. Filters used had the following frequency bands: for
the registration of reflected waves they were from 85 to 150 c.
P¢s. and from 35 to 60 c.p.s.; for the registration of refracted
waves = from 20 to 60 c.p.s. snd from 20 to 150 C.p.s., cnd for
the study of the frequency response of various types of waves-
from 20 to 150 c.p.s. Shot holes were bored with the help of
3 boring machine and by hand. Thc holes were from 3 to 15 m
deep.

Duptha wire ageterimined in the main along the profile Mirny=-
Pioncrskaya which was 375 km long. The most detailed study was
made of the first A0 rui of the profile (continuous profiles
shot by the method of reflected waves and the correlation method
of refracted waves in the intcrval of O to 5 km and in the
region of the S50-th kilometre, and the sounding by the method
of refleccted waves with the intervals of 1 to 3.5 km).

At the distance of €0 to 375 km of the profile the scunding
by the method of reflected waves with the intervals of 10 to 25
km werc mainly carried out. Rcliable results sre obtained up to
the distance of 175 km. In wo-e distant regions it is rather
diificult or even utterly impossible to distineuish reflected
waviss In the re ..a o. Pionerskaya only the order of the glae
cier’s thickness value was dctermined using the data of the
corrclation method of refracted waves. Depths were measured
also on the Drygalski island (6 points), the Masson island
(1 point) on the transvcrse profile from the Hclcen glacier to
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Mt.Gaues (10 points), in the region of Mirny (19 points)
=nd in a number of shore regions. The total number of points
where depths were mocasured is 93. In usome regions the thickness of
the upper firn =-snow layer was determined. Mate.i.i is obtained
which permits us to determine the velocity of the propagetion
of waves in upper layers, in the whole glacicr and in underlying
rocks., Syecial observations wera conducted to study the peculiar
features of various types of waves and to interpret their nature.

The elementary reading and preliminary interpretation of
the material obtained are made. '

In vte region of the investigation first 1longitudinal
refrzcted waves, transverse, surface, reflected and deep refracted
waves are recorded.

Au~n- the first refracted waves one can distinguish waves
propagating in the upper firn-snow layer 2nd in surface ice
layers under this layer. Tue¢ boundary velocities of waves propa-
gating in surface ice layers increase from 3700 m/sec to 3840
m/sec farther inland. ultiple refracted waves of great
nultiplicity (up to 15) are recorded.

In the chore regions a transverse refracted wave similar
to the first longitudinal wave is distinguished on the records.
In the central reginng this wave ics absent and at the time of
transveree waves’ «rrival a wholc group of waves characterized
tvy quasi~disperson is recognized.

Surface waves are recorded in all the regions of investiga-
tion. In case of'the observations on open ice they dominate,
have clear first arrivals near the shot point and are characteri-
z¢cd by & non-disperced appearance on records. In the recgions with
trhe upper firm-snow surface wavee are liable to dispersion, the
quasi=-dispersion of these waves is most fully displayed in the
central regions.

In the chore regions a whole group of reflected waves is
clenrly distinguished on records. Tne firat wave of this group
is not recognized everywhere. It is of sm21l intensity and has
r.th:r high vieible trace frequency (from 100 to 150 c.p.s.).

It is most 1ikely to be a reflexion from the surfacc of the layer
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c:nt7ining morainic meterial. The second wave seems to be the
rcflexion froimn the base surface. I. is of greeater intensity
than the first one,is clecrbydistinguished in all the shore
regions and sometimes is traced at dicstances corresponding to
the ansle of waves’ i1ncidence less or greater than critical.
The n7ture of the succeeding reflected waves choracterized
by smzll trace intervals is not clear as yet. In vhe central
regions (teginning with the 175-th km from the shore) it is
rather difficult or even impossible to distinguish reflected
waves due to great irreggular and regular (transverse and sur-~
fzce waves) background.

In two regions (.t th: distance of O to 5 km and 50 au of
the profile) clear records of the wave rcfracted in the bagze
2re obt:ined. In some intervals it is distinguished within the
region of the sccond arrivals beginning from the initial point,
which would probably permit to identify the refracted wave with
onz of the reflected waves. Ir a small profile interval in. the-
regicn of.Pionerskaya a unreliable deep refracted wave is
distinzuished. It is noticed that a smaller part of the shot
¢rergy is spent on deep waves in this region than in thz shore
regiosns.,

The fact that the reflected waves zrc not distinzuished
“nd the refracted waves are of small intensity in thc¢ central
re¢zisneg is accounted for by the structurc of the upper firn-
snow laycr. It was concluded that the most effective mcthod of
eliminating the background is the deepening of shot-holes to
the depth of no less than 20 to 30 m. In one region ( the 50~th
kilometre) the travel=-time curves of reflected waves gave the
effective velocity equal to 3760+100 m/sec. The nverage veloci-
ties in the upper layer (2700 m/sec to 3100 m/sec) 'nd in the
ice (8700 m/tcc to 3840 u/rec) are obtained using the data of
refrocted waves’ travel=time curves. The values of the interface
vilocity in rocks along the-prcfile fror. O tc I
5 km (5,600 m/sec) and at the So~th kilomctre (5830 m/sec)
irdicate that in thcse recions the rocks are similaer to thosc
in ilirny.
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Scismic data were used for drawing the cross-scction of
the glacier along the profile Mirny-Pionerskaya; the thickness
of the glacial cap gradually increases away from the shore
inland (from 150 m and approximately to 2400 m). Up to the
200-th kilometre of the profile the glacier’s bed has the
relief characteristic for the shallow sea with islands. The
absolute altitudes above the sea level of the bed in this region
range from -475 m to +180 m. In the interval of 200 to 275 knm
an upland with the maximum hights of up to +700 w is found.
Farther south a new lowering of the underglacial bed is being
traced. The results of the determination of thickness on the
Drygalski island have shown that the base of this island is

situated below the sea-level (30-60 m). The M.sson island has
a base of rocks vith the absolute altitude of + 70 n, ,

Approved For Release 2009/01/15 : CIA-RDP80T00246A004400140008-0



